Abstract Patient navigation has emerged as a promising strategy for addressing racial-ethnic and socioeconomic disparities in cancer-related care. However, little is known about the impact of patients' perception of the quality of navigation on patient outcomes. We examined the impact of better-rated navigators on patients' satisfaction with cancer-related care. The sample included 1,593 adults (85.8 % with abnormal cancer screening and 14.2 % with confirmed cancer diagnosis) who received patient navigation. We defined better-rated navigators as those scoring above the first quartile of mean scores on the Patient Satisfaction with Interpersonal Relationship with Navigator scale. We defined patient satisfaction based on scores above or below the median of the Patient Satisfaction with Cancer-Related Care (PSCC) scale. We controlled for patient and site characteristics using backward selection logistic regression analyses. Among patients with abnormal screening, having a better-rated navigator was associated with higher score on the PSCC (p<0.05). After controlling for other bivariate predictors Canc Educ (2013) 28:527-534 DOI 10.1007 of satisfaction (e.g., age, race, income, and household size), navigation by better-rated navigators was associated with a greater likelihood of having higher patient satisfaction [odds ratio (OR), 1.38; 95 % confidence interval (CI), 1.05-1.82]. Similar findings between better-rated navigators and score on the PSCC were found for participants with diagnosed cancer (OR, 3.06; 95 % CI, 1.56-6.0). Patients navigated by better-rated navigators reported higher satisfaction with their cancer-related care.
Introduction
Disparities in cancer-related care based on race-ethnicity, socioeconomic status, or medical insurance have been extensively documented [1, 2] . To date, however, there are few effective strategies for addressing these disparities. Too often, patients from underserved racial-ethnic minority groups and those who are poor or uninsured experience disparities in timely access and the quality of cancer-related care they received (e.g., well-timed screening, follow-up of abnormal test findings, definitive diagnosis, delivery of quality standard cancer care, and regular follow-up after completion of cancer treatment) [1] [2] [3] [4] .
Many efforts have been undertaken to address cancer disparities and improve the cancer-related care experience for individuals from medically underserved racial-ethnic minority and poor populations [5] [6] [7] [8] [9] . In recent years, patient navigation (PN) has emerged as a promising tool to address cancer disparities [10] [11] [12] [13] [14] [15] . The National Cancer Institute's Center to Reduce Cancer Health Disparities funded a large, multisite collaborative Patient Navigation Research Program (PNRP) to implement and rigorously evaluate PN interventions to reduce disparities in cancer-related care for medically underserved populations. Other organizations and institutions (e.g., the American Cancer Society, AstraZeneca, the Centers for Medicare and Medicaid Services, the Centers for Disease Control and Prevention, Harlem Hospital Center, the Clinical Directors Network, Long Island College Hospital, and Pfizer, in cooperation with the Healthcare Association of New York) have also implemented PN programs to improve cancer-related care for underserved racial-ethnic minorities and the poor [16] .
PN involves the provision of support and guidance by a trained navigator (lay or professional) to individuals with an abnormal cancer screening or a confirmed cancer diagnosis to help them overcome barriers to obtaining effective cancerrelated care, access available cancer care resources, and receive timely and quality cancer care within a culturally sensitive milieu [17] . Typically, patient navigators work with individuals across the cancer care continuum to identify and overcome barriers to optimal cancer care in order to promote adherence to screening recommendations, timely diagnostic resolution and successful treatment outcomes (e.g., from screening to diagnosis, to initiation of treatment, and finally to completion of cancer treatment) [8, [17] [18] [19] .
Little is known about the impact of patients' perceptions of navigator quality on their satisfaction with cancer-related care. PN is fundamentally a relational process that involves establishment of rapport, exchange of information, and provision of emotional support in addition to more tangible help (e.g., assisting with transportation or insurance needs). PN involves inherent psychological principles of social cognition and social interaction. As such, the interpersonal aspects of navigation are expected to affect patients' health care experiences. Specifically, the interpersonal dimension of navigation may affect patients' experience of cancer-related care directly in so far as the navigator is viewed as part of the health care system. This is similar to how the interpersonal aspect of nursing care strongly influences a patient's experience with hospitalization [20] . In other words, patients' favorable views of the navigator might positively affect their experience with the healthcare system. Additionally, better interpersonal navigation may also have indirect effects. Conceivably, this could provide a better foundation for other aspects of navigation that could impact a patient's health care experience. For example, if the patient has greater trust in the navigator, he or she might be more likely to call on the navigator for assistance or heed the navigator's suggestions. Further, both patients and navigators bring to the navigation dyad their personal sets of adaptive psychosocial beliefs and values that are intrinsic parts of their humanity. These different beliefs and values will likely affect how they perceive, influence, and act with and upon each other in a one-on-one navigation dyad, and in other kinds of social interactions (e.g., social interface involving many people such as nurses, doctors, insurance personnel, and other persons involved in facilitating cancer care) throughout the navigation process.
The present study uses data from the Patient Navigation Research Program PNRP to test the hypothesis that patients who are assigned navigators with higher mean ratings on the Patient Satisfaction with Interpersonal Aspects of Navigator (PSN-I) will report higher satisfaction with cancer-related care. We test this hypothesis among patients with an abnormal cancer screening who were navigated to diagnostic resolution, and also among patients with a confirmed cancer diagnosis who received navigation during their cancer treatment.
Materials and Methods

Participants
The PNRP enrolled adult participants (18 years and older) based on two primary criteria: (1) abnormal screening requiring diagnostic follow-up or (2) cancer diagnosis. Patients were excluded if they had previous cancer within the past 5 years or previous navigation experience. Participants were assigned to receive either navigation or standard care. The present study examined the subsample of participants who received navigation and excluded those participants allocated to comparison group who did not receive PN (i.e., did not work with a patient navigator). Research assistants (RAs) at the study sites obtained demographics and measurement data (e.g., Patient Satisfaction with Cancer-Related Care (PSCC) and PSN-I). These RAs were not involved in patient navigation.
The abnormal screening group included 1,367 participants (137 males and 1,230 females). The cancer diagnosis group included 226 adult individuals (23 males and 203 females). The mean age for the total sample was 56 years, with a standard error of 1.08. Most participants (94 %) worked with a single navigator, and only 6 % worked with a second navigator (i.e., had more than one navigator during their participation in the PNRP). Nevertheless, there were no statistically significant difference in PSN-I scores between those who worked with a single navigator and those who worked with a second navigator. Each study from the nine participating PNRP sites was reviewed and approved by the specific site's local Internal Review Board.
Measures
We determined better-rated navigators based on mean scores above the first quartile for the Patient Satisfaction with Navigation-Interpersonal (PSN-I). Adjusting for cancer type (CT), we used Patient Satisfaction with Cancer Care (PSCC) to predict Patient Satisfaction with Navigation (PSN-I) with lognormal regression models. Separate models were developed for each subject-navigator combination. Each model included all PSN-I ratings for the specific navigator and excluded the specific subject's own PSN-I score. For a specific kth subject with navigator i and j number of subjects nested within, the model is defined as: PSN-I k =PSN-I ij-k +CT ij-k . This was done separately for the abnormal screen and cancer diagnosis group to address the non-independence between a subject's satisfaction rating of cancer care and navigation as well as the differences between cancer types. The PSN-I is a psychometrically validated nine-item measure designed to assess patients' satisfaction with their interpersonal relationships with their navigators [21] . Responses to each item of the PSN-I were collected using a five-point Likert scale that ranged from "1 = not satisfied" to "5 = very satisfied", with a possible total scale score between 9 and 45. The PSN-I explained 76.6 % of the variance in satisfaction with interpersonal relationships with navigators, and demonstrated high internal consistency reliability as indicated by Cronbach coefficient alphas ranging between 0.95 and 0.96 [21] . We calculated the total scale score for the PSN-I by summing scores on all the individual items. Mean PSN-I ratings were calculated in a standard fashion, by navigator. For each navigator, the PSN-I ratings were summed and then divided by the number of subjects who rated that particular navigator. Less than 10 % of the navigators had fewer than 20 subjects' ratings. We conducted a sensitivity analysis in which the 9.56 % of navigators with fewer than 20 subjects' PSN-I ratings were excluded and found no statistically significant difference (p>0.05). The mean subjects' rating was 40.1 for abnormal screens and 42.0 for cancer diagnosis. For the mean PSN-I score that was calculated over navigators, the coefficient of skewness was −0.65 for the abnormal screening group and −1.57 for the cancer diagnosis group. Given the negative skewness of satisfaction, we classified the mean of all PSN-I ratings a navigator received as better-rated [PSN-I >50th percentile (pctl.)] or not (PSN-I <50th pctl.).
We assessed satisfaction with cancer-related care using the Patient Satisfaction with Cancer-Related Care (PSCC) scale. This PSCC is a psychometrically validated 18-item measure designed to assess patients' satisfaction with the cancer care they received [22] . Response options for each item ranged from "1 = not satisfied" to "5 = very satisfied", with a possible total scale score range of 18 to 90. The PSCC explained 62.0 % of the variance in satisfaction with cancerrelated care, and demonstrated high internal consistency reliability as indicated by Cronbach coefficient alphas ranging between 0.95 and 0.96 [22] . We calculated the total scale score for the PSCC by summing the scores on all the individual items. Due to the negative skewness of the data, we grouped scores in half, comparing those above the median to those below the median The PSCC and the PSN-I were administered to participants from the definitive cancer group within 3 months of initiation of cancer treatment and to participants from the abnormal cancer-screening group within 3 months of receiving an abnormal screening test for cancer.
Data Analysis
Description of Covariates
We controlled for the following patient covariates: sex (male, female), age (< 40 years, 40-49 years, 50-59 years, 60+ years), race-ethnicity (Hispanic, Non-Hispanic White, NonHispanic Black, and "other" race including multi-racial), primary language (English, other), country of birth (US, other), education (<high school, high school or general equivalency diploma, some college, vocational, training or associate degree, college graduate, or professional degree), median household income by zip code (<$30,000, $30,000 to <$40,000, $40,000 to <$50,000, or $50,000+), insurance status (uninsured, public, or private insurance), employment status (unemployed, part-time, or full-time employment), housing status (renting, own, or other), distance from clinic in miles (<1.5, 1.5 to <4.0, 4.0 to <8.5, 8.5+), cancer type for those with abnormal screening and definitive cancer diagnosed (breast, cervix, colorectal, prostate), and stage at diagnosis for those with a cancer diagnosis group.
Median household income by zip code was based on the 2000 US census data [23] . We calculated the distance from clinic as the distance in miles from the centroid of the zip code in which a subject resides to the centroid of the zip code of the clinic. Additionally, stage of cancer was determined through clinical chart review. All other information on demographic covariates was obtained through self-report questionnaires.
Description of Statistical Methods
Data from the abnormal screening group were analyzed separately from those of the cancer diagnosis group. We calculated the percentages of participants who responded to the PSCC and provided data on the selected demographic variables. Statistically significant associations were determined using chi-square tests. Odds ratios for the adjusted models were obtained using logistic regression. All models included sex, age, and race-ethnicity. The final models were obtained using backward elimination of variables with the highest p value one-at-a-time beginning with a full model that included all covariates. Statistical variance was calculated using the Taylor series linearization method, with study site as the stratum and clinic as the primary sampling unit. A p value of 0.05 or less was considered to be statistically significant. All analyses were conducted using SAS-callable SUDAAN Version 11.0 and SAS Version 9.3 on a Windows 7 32-bit platform.
Results
Participants in the abnormal screening group had a mean PSN-I of 40.1 (standard deviation [SD]=1.80) and a mean PSCC of 75.8 (SD=10.61). Participants with a cancer diagnosis had slightly higher scores (i.e., mean PSN-I=42.0, SD=4.72; and mean PSCC=78.8, SE=11.14). Table 1 shows the percentages of participants with satisfaction scores above and below the 50th percentile for both groups. In the abnormal screening group, participants with better-rated navigators reported a higher satisfaction with cancer-related care (p<0.05). Other predictors of higher satisfaction included older age, white race, higher household income, and larger household size (all p values<0.05). Table 2 shows the findings from adjusted models of higher patient satisfaction with cancer-related care. Patients who were navigated by better-rated navigators were more likely to report better satisfaction. This finding held for participants in both the abnormal screening group (odds ratio [OR], 1.38; 95 % confidence interval [CI], 1.05-1.82) and for the confirmed cancer diagnosis group (OR, 3.06; 95 % CI, 1.56-6.00). Other predictors among participants in the abnormal screening group included being older, white, and having higher income. For the cancer diagnosis group, predictors of satisfaction included race/ethnicity, primary language, cancer type, and stage of cancer.
Discussion
Our findings suggest that the quality of navigation matters. The findings confirm our hypothesis that patients who receive PN from better-rated navigators would report better satisfaction with their cancer-related care. Specifically, our analysis revealed that navigators with more highly rated interpersonal relationships with patients yield improved outcomes for these patients in terms of their experience with cancer-related care. Effects were significantly greater for men and African Americans. To our knowledge, this represents a novel contribution to the burgeoning science of PN. PN is a promising tool to address disparities in cancer-related care [10] [11] [12] [13] [14] [15] . Finding ways to enhance the effectiveness of PN might yield stronger effects on patient outcomes.
Understanding the dynamics of the relationship in the navigator-navigated participant dyad is particularly important in the context of cancer-related care, especially because psychological distress (e.g., anxiety, fear, depression, and anger) and uncertainty may complicate thought processes, and intrapersonal and interpersonal interactions. Additionally, human beings do not live nor function in a psychosocial vacuum. Social cognitions and interactions constitute important sets of actions that are essential to our daily lives. The strengths of the present study include data from a large number of patients and PNRP sites that employed different types of navigators from diverse geographical areas and cancer clinics across the United States. We used psychometrically validated measures (e.g., PNS-I and PSCC) [21, 22] to determine participants' satisfaction with interpersonal relationships with navigators and the cancer-related care they received. We controlled for a range of potentially confounding patient factors.
The primary study limitation is that our findings are based on observational associations. We cannot completely exclude the potential for confounding by unmeasured factors. Further study is needed to replicate these important findings.
Our findings have important implications for recruitment and training of patient navigators. Specifically, the findings underscore the need to recruit navigators with strong interpersonal skills and to provide training that will reinforce and 
